Evaluation of topically applied copper(II) oxide nanoparticle cytotoxicity in human skin organ culture.
The increasing use of nano-sized materials in our environment, and in many consumer products, dictates new safety concerns. In particular, adequate experimental models are needed to evaluate skin toxicity of metal oxide ions, commonly found in cosmetic and dermatologic preparations. We have addressed the biological effects of topically applied copper oxide (CuO) nanoparticles in human skin organ cultures, using light and electron microscopy, and biochemical tests. Nanoparticles were more toxic than micro-sized particles, and their effects were stronger when supplied in growth medium than in topical application. Still topically applied CuO nanoparticles induced inflammatory cytokine secretion and necrosis, especially in epidermis deprived of its protective cornea. Since nanoparticle penetration was not seen, we propose that they may adhere to skin surface, react with the local acidic environment, and generate soluble ions that make their way to inner sites. This work illustrates the abilities of skin organ culture to evaluate the biological effects of topically-applied materials on skin in vitro.